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(54) TRANSGENIC ANIMAL FOR ALZHEIMER'S DISEASE MODEL 

(57)Abstract: 

PURPOSE: To provide the transgenic animal capable of being utilized for testing the effect of 
a medicine relating to an ability for reducing the characteristic parameters of the Alzheimer's 
disease, such as a /8-protein antibody-resistant reactive substance formed in the brain of an 
animal. 

CONSTITUTION: An Alzheimer's disease model transgenic animal comprises a human being- 
excluding mammalian into each of whose body cells or genital cells a recombined cell 
containing (1) the DNA sequence of a 0-actin promoter, (2) the DNA sequence of a 
cytomegalovirus enhancer, (3) a DNA sequence coding the signal peptide of a human 0- 
amiloid precursor protein, and (4) a DNA sequence coding the C-terminal peptide of the 
human j8-amiloid precursor protein has been inserted, the C-terminal peptide having the 
length of 99-103 amino acid residues. 
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( 

1 

HMW*©ttn 

m&mi] 1) ^7^f>^D^^-ODN 

2) 1M F*#D#^;i/XX>A>1^©DNAE?a. 

3) hh^TSP^f FUBftsa©^*;!^:/? 
F£n-FT5DNAB2#K 

4) tF^~*75D^Fli3fB#Ma©9 9&V>Ll 0 
NA^$^trc:i:&i|^i:-r^^^A®g^ # 
fc*C* 5 7* WW V-mttV F9>X*>xXy*S 

Uff*«3] 1) ^-^T^^^D^-^-CDDN 

NAEW*TO^t*1«fc-r45li*aiAJBeT*«, # 

sea* «t»±jiumBifcia*a*nfc, t F£W©j$¥L®i 

[S*ffl4] t F^-*75D-f pmE*sa©c* 
*K/?P*»* 

1) EJH**2075/BBBHft«f*» iEftth^- 
*7£ tW HMWKfl^f F> 

2) EW«*3©75yaEw*# , r^ 2 2#g©y 
a* 5 >a*t s >\z&mhit&m&u? p. 

3) B5»#4©7syaEw&«i-*, 4 6#@©n 

U >*W V o-f > \z$m V fcM&fr^?- F, 

4) S^S^5©75/affi^^rr^iE#t h^-^ 

5) wimwY^JWgmfflr*. 3*b©u? 

>^7X/^^>IC. 4#B©*^:j-X>#EK3/>te 
&*L&gJI#^:/* P* &»Eh*Mm 1 - 3 ©7 
;V!V A-f vHfft5*)W P * >xyx-^^aft 

a, 

1) ^-^75 0-f Fif^gfiHC5RSg^y^F©^ 

2) CAg«©iS^«lft:ajST©^«5aiffi%, 

4) »*u>BMb*«aK«M»*« , r«, Mmi 

- 4 ©7/1/ WW V-lS^x^ h 9 >X 5*xXy ^36 



) *MPF7-1 3 2 033 

[0 0 0 1] 

JEfc»b<tt% 't-^SD'f FMMMB (5 
-amyloid precursor protein, APP : £t$t £tl£AP 

£©yyAfc®9£^P5>X^xX^ (transgen 

> ic) a^ofpsfcgir^feoT, *©*t* ^*ttaae 

[00 02] 

[£*©{»&] «©«±x*©»Rlci0, 
fittK (DNA) j&K©«rt^ffiAt-*/^36Si§:&£ 
ifc<tD> K©»ft#fc*©«*«ft*&fc*K (ivb 
«>£?f2!g3g&E) 4fP-&^i:*<T^5c}:'5IC&t)fc(Gor 
don J. et ah, Proc. Natl. Acad. Sci., USA, vol.7 
7, p. 7380-7384, 1980 ; Jaenisch R. et al.. Cell, vo 

> 1.32, p, 209-216, 1983) „ £©&«, -Effi (Mm \Z 

ao*nft«a*r *2itjwc«*. #«oaft3n& 

(Gordon J. and Ruddle P., Science, vol. 214, p. 1244 
-1246, 1981) . JRD£Smfc^*ttI>NAfck h7>Xy 
-> (transgene) tPftffu -jB»lc:/n*-*-£ 
cDNA?0|«lgf^efiS5o *1>#ttDNA<D5B 

T* *©f65i©ies, ^*ttDNAtC<tD3-F3tlSS 

a#*£j£$n, tt»©sa#t£tt£fc?TfigMm 

££&LTV>Sfe^ *©Mfr©«*©**ttATtt, 

«»©««llfc«6*©«b*3l*a!:'r£tt)*0# 
*. gaa©&fc&4A£#££LTtt, flftrpxss 
*6^*B»*a©aBBB»39», rt#ft©B«SB©$B 

stottMnratK -€-n*«iffli"rs©tt> swsasn- 

F-r«afirP©±*M(cfi*»iTV^^D^-jr-frx 
>A>tf- "Cft*. H> 5Ba»«©tt2ftLTtt» 7> 
? 3Hr>X& (Katsuki M. et al., Science, vol.241, 
p. 593-595, 1988) «**tfS*l*. 
[0 0 0 3] a»^*SDNAT^S!El6Snrc> ft« 

v^tt*©«», 4=x©saa)Qae*>oA:iv^Kfia, 

£n$Tfc#<3nr$3D, #fcPalmiter R.D. and Br 
lnster R.L. (Annu. Rev. Genet., vol.20, p. 465-499, 
1986) ^ Gordon J.W. (Int. Rev. of Cytobiol., vo 
1.115, p. 171-229, 1989) ¥©ffigftfc:8¥L< Jfc^&nT 
V>5o Z.(Dhy>XiS^-V?®J®lte* 1) UteBtlT 
<D&& z &m<DliL vivoT©»«f> 2) SfeJPl©a[B8*fc 
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3 

z>zt\z&v. mmmzjm^^&^ommmo 
-mz&&&*nz>ct\z£vm&isnz>* zn%m& 

AT*m ffifl. SfSSASKGordon et aL, 1980) 
[0 0 0 4] DNA&aA$nfcK«r)V^ 

co^msi mwg&rcteT-g) \z®m-?z>zt\z<kr), 

4&fctin vivofc*m*»«rfB«IWr (fllAtf* /-If 

>?u y hm*%&ifi#mm\zj:z>mm \zmmzti 
5o coasfccfco, Kb<D&z>m&m\zwtMm&%\ 

[0005] T^yA-fv-sifctt, — siTkmicifc^ 

(Terry R.D. and Batsman R, Ann. Neurol, vol.14, 
p. 496-506, 1983) „ 7* WW *7-SSt#j3Bfcft» 7 
;VWW VHM«MOttHi(IMUMs [neurof Ibri 1 lay 

tangles (NFT), paired helical filaments (PEP) :£l 
«cnSPHFW«] . ^AS5 (neuritic plaque £ 
fctt senile plaaue) JfctfB75tW F (amyloid) © 
UWjW&D* B75n^FttAPP*&4D**»& fc C* 

* 0 L^>b> siSTfa, «r»*s»Btt7/i^A>fv 

-»^aettBJfc«7SD-f H7>**/t^- (amyloi 
d angiopathy) TAP P ®&^JtfrP£A2ft%: £ £ 

F^7-^37I0 (amyloid plaque core protein; A 
PCP) &£v>fck 73D-fFn7S6 (3 -amyloid cor 
e protein) (&U> C©#U^^HB t-^Bat 

fctt/8/A4*ei**an*. zn&p/A4 
m&twx) ammse*&*irr*iito5iMt crank 

ner B. A. et aL, Science, vol. 245, p. 417-420, 198 
9) «*»6» APP*Sj9/A4Ba#ftB3tU ttff 
f -StSff 0»W^7JV^A-f V-&G)glS«W<Z)&*># 

W)®&tt?), ^©APP§h7>X^xry«W 

S)»«Jc7;^A^T-si»c«^a^ BrBfch7/i^ 
A-f 

[0 0 0 6] B£, thOAPPcDNAOigj&^ 



(3) MW7-1 3 2 03 3 

4 

r?*©W«E*3^6a*V^«fi*ftfc (Kawabata S. et 
aL, Nature, vol. 345, p. 476-478, 1991 ; Qoon D. et 
aL, Nature, vol. 352, p. 239-241, 1991 ; flirak D.O. 
et aL, Science, vol. 253, p.323-325, 1991) . I* 
U Kavabata ^Offi&lt «tfcJES5!rtrt\ 
SUfcteJ&IIISnfc (Nature, vol. 356, p. 265, 1992) 0 
mz, W 1 r a k SOfBSfc* *©^@&ffcfcfch^>;* 
S>->K:«fcSfc VTttttsi},* £^5 Z (Sc i ence, 
28, Feb., 1992) . ftfFffiBTfcV^ -Ofr<D7)W/\ 

dflftM 0gAfcfWO9 3/1 42 OO, WO9 3/0 
218 9, WO 92/1306 9, WO9 2/0 6 1 8 
7, WO 91/19810, EP45170 O&tfWO 
8'9/0 6 68 9tl/t&gB3nTt>£#» viftl^S 

^ a^-crn i:app coit^^ £ t &fa»s>fc 

«H©*WB©&*0SSB**»ftu yfrvrvi 
ff ^ mw»B» fcBitr* * 5 3k7*y A-f 

[0 0 0 7] BfcfcB^ftJ;^ 7^yA-f^-*t 
30 OLKtmySU* FOtt««>2jil««**. PHFH7JV 

^A^v-s^<o»affiKaK:t>ffls-r^^ 

ttB©BfcA&tt*73n^Ftt», MI. =£A«fttf 

®jr*>£ftfts*B <7*ryA-f ^H«fe»Ea«T 
w« TfcjLsn*, «AH75P-r pft*Mtr&£S 

BBtt. 8B#»fc&»3*L «S4.2kD©3 9-4 2 

mors, j m> &/A4 bb*> & 

Lfc (Glenner G. and ffong C.V-, BBRC, vol. 120, p.l 
43 131-1135, 1984) o £0>75/®&^ttft££ft (Glen 
oer G. and Wong C.ti., 1984; Masters C.R. et aL, P 
roc. Natl. Acad. ScL, USA, vol.82, p. 4245-4249, 1 

985) , *<D7$/m&mtzn&-cm&2tiT^z>m 

[0 0 0 8] 56¥> thBBWMIcDNA^-f^U 

-<fc o & / a 4 «a fc*MMtt**fttM' xose 

(tIBtt) ft3-Fr*cDNA3WB*tU -^CPDN 
ABWJWr*6» 6 9 5flp7^yBU:DA« iz<DM 
S&A6 9 Stv^) Jlfc, i3/A4MSli. 7S/SI 

^ E5H5 9 7-6 9 5©«BicaaT*2:ta«*)*ofc 
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(4) 

5 

(Kang J. et al., Nature, vol.325, p. 733-736, 198 

7) . JEfc. A6 9 5£Wr*K fcot*1*V>lMX<B 
APPcDNA (A75L A770) *««H&Sn& (Kitaguc 
hi et al., Nature, vol, 331, p. 530-532, 1988). 

A 7 5 9 S\Z5 6m#<D7 

- (Kunitz family) tfVfcU >^Df7- tf'f 

— (serine protease inhibitor) (£TFKP I £Pf 
-50 (cgpflncB^aHttft^f (Kitaguchi et al., 19 

88) o — ^ A 7 7 OSeK, A7 5 1£>5 7»ZH> i0 

1 9<sir<D7^y^»A^nfc^-r7 f T*-5<, ens. 

A751, A7 7 0H £#IWfc#<«BLTV>&. 

Si, r©3*fi, (app) A>67;i/*~ 

^tV ^^y>^ (alternative splicing) 
■DT4U§2:t^$nT*D (Kitagachi et al.,198 
8;Ponte P. et al., Nature, vol.331, p.525-527, 19 
88; Tana R. et al., Nature, vol.331, p. 528-530, 198 

8) , V>fnfeC^A^9 9#aoMtCi3/A4Se 

[0 0 0 91 7;^y/Wv-^JS^I3KtC^t§APP<D 

&fc£ft5££#g¥3&^£ (Wong O. et al., Proc. 
Natl. Acad. Sci., USA, vol.82, p. 8729-8732, 1985 ; 
AllsopD. et al., Neurosci. Letter, vol.68, p.252- 
256, 1986; Shoji M. et ai., Brain Res., vol.512, 
p. 164-168, 1990a; Shoji M. et al., Am. J. Patho 30 
1., vol.137, p. 1027-1032, 1990b; Shoji \L etal., B 
rain Res., vol.530, p. 113-116, 1990c) . |{oT, 7 

znzomft&m^x. A??&$>z>mm<nm 
app £*<oimftmm&v 

CO 0 1 0] APP\t£:£mffilzB:®\z5m$:Z>m&X 
ftR&tl*) CLfr^ mmmmm (cell-cell adhesi 

on) *m&#4tm\zm&temi%&iti,x^%h<Dtm 

fe%tii£& (Shivers B.D. et al., UMBO. J., vol. 7, 
p. 1365-1370, 1988) , IE$fc«im*£fc^ET* 

u &mmx\mm^m^tvx®<-^ ds&bfc 

tiflmZn. J£l£*lT^£ (Yankner B.A. et al., 1 

989) 9 zommzkxte. mstiBT&mtmtisxa 

<B#U, 0/A4SS02 5-3 5#B075yKfc SO 



% 



!Rfffl¥7-1 3 2 033 

6 

&%>Z.t&7$;'Ztlft (Yankner B. A etal., 1989) . 21 
nfCSSLTmSVi(D«, j3/A4®eS*J3K*S^ 
fc^JSmrt^A-rSi:, £<&3i&#in vivo \Z&\,*X 

t?v (tau) m&<D&f&&m®2nit&x$>% amii 

N.fl. et al., Proc. Natl. Acad. Sci., USA, vol.88, 
p. 7247-7251, 1991) „ fifoT* 0/A4Kfi*«fcP 

tt. APP(7>C*«fl}OiljafiBSttfi, ^Df^f^t- 

IKc^D^^^n (GandyS. et al.,Proc. Natl. A 
cad. Sci., USA, vol.85, p. 6218-6221, 1988) , $ 

ft, fflMsaT{c#a-r^iiGTPise'&saT*sGo 

^APP^a^-r^tV^fflS (Nishimoto I et al., 
Nature, vol.362, p. 75-78, 1993) b&Q. APP# 

is#+)\^\z%m¥*ttmmm®%tix^z>* 

[0 0 11] APPEte^ttthO^ £2 ljfefcfr 
0D^»«CSffi-r§i:t3&sttenrV^ (Goldgaber D. e 
t al., Science, vol.235, p.877-880, 1987) « mft, 
SMttTil^/WT-SI (familial Alzheimer's dise 
ase)<D5t>, *M%&m (fl!£¥»#6 5g&T0t> 
CO) flHRtcAUT* APP£>7Sy$#^6 4 2(Kang 
J. et al., 19876DSWcg^< ; ETF* APP<D&3 
Eft* 73/«E?B»Kang J. et al., 1987tC*^V^T 
3cffibT&£) l:Va Ijfcfc I 1 e^©2i88&&#%fi, 
Sfrlfc (Goate A. et al. , Nature, vol.349, p.704-7 
06, 1991 ; NaruseS. et al., Lancet, vol.337, p.978- 
979, 1991; Yoshiofca K. et al., BBRC, vol.178, p.U4 
1- 1146, 1991; Hardy J. et al., Lancet, vol. 337, 
p. 1342-1343, 1991) . JSK, HC73 yttffiffifcP h 

e, Gijt^mo 7^/m^^tmmm^n 

(Murrell J. et al., Science, vol.254, p.97-99, 19 
91 ; Chartier-Harlin H-C et al., Nature, vol.353, 
p. 844-846, 1991) . 3KRtt7^>A-f -?-ffi<0%&lZ 

z ovai ^s^ss^asj^fc vx vi s s n 

TV>£. *?y?m (Dutch-type) OfflfittlKtii 

J&tC#575D-f HtC^CD^ /5/A4SSOftffl> 
HJ-&APP057^/KS-^6 1 8fCG 1 u#£G 1 n-\ 
<0?gSS^S^5tl5 (Levy E. et al., Science, vo 
1.248, p.1124-1126, 1990) o JSKltt. jS/A4Sgtf> 
N*«fiJ©2@<Z>75yaoa£S (75/S#^5 9 5 
(OLys^Asn^ ^75 /S#^5 9 6<Z)Me t 
Reu^g) ^^x-7 f >co^Bltt7;^;Wv 
-«tK*t--5^i:^iiii^naflullanM. et al., Nat 
ore Genet, vol.1, p. 345-347, 1992), £CO*-f TfciX 

tm*nz> 0 z<D£o\zm\zm 
%ffiXM&7$ n-iv&m&ztu 

t> 8/A4m8<DW®\z£Q£<D£*>\zfttmmm 
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(5) 

7 

[0012] mhmmtfcix^zMt. mwz 

APPcDNAWBXUfcth»je*!WI 
(embryonic kidney) jfflfi2 9 3Wftt>, KS^SC* 
tt5}ll9kD*ttttSU *©N*«07S/®I3^£ft 
0/A4Saffi#©N*ffij&^l 6#S© 
Ly s-rfAPP^Br^nTl^^i^^ofc (Esch i0 
F.S. et al., Science, vol.248, p. 1122-1124, 199 
0) . l,*»U Htl/TIWTStett* AP 

p fct 0 / a 4 mawftowmt czm-vwrn ztmm 

f«ti**K-C»D, Esch6©iH63WcU&ftil 
*T«^FStt<Oi3/A4Me^JSSnT*»:Vio £© 

APP©^Dty^l:lt 1) APP§ 
fl/A4«e«R»01 5#B©7S/&Ti&b£$« 1 S 
10 0 kD&±<B#&tt?R£#: (secretedderivative) # 
£ C SMefift^tttt £ lc#*a ft* , v >:bS>S#» 
(secretary pathway) 2) j3/A4^S©8&* 

(endosomal/lysosoinal pathway) (D 2 t?;&*afe 
SftTlr** (Golde T.E. et al, Science, vol.235, p. 
728-730, 1992) . 

[o o i 3] for, ±EMM*7>kyA^v--jftg. 

*yyym, s^^x-t^soap pjaef ±03 

V>fcH#, £ft&APP7^D^&APP©;/n*fe*/>' 

^neAPPT^-D^3as![KSi*r-5h7>x^x 

^'^Ift^fAlt AP P co^Dir v >£W}£ 
coo 143 

[5wiiwiHfcuj:5tf ««an *mw\z* app©6 

#l<b. app^^oapp ® 

tzibw&z. jgfcfig&Ettt, 0/A4gao^ 

[0015] 

UfcAPP«3-HT*DNA*frfti|||IJMItff*b< 



®BI¥7-1 3 2 03 3 

& r;^A^T-sifci8ji , rsAPP®esifisiij5ei 
-rst^A^ft*., &\2tiftmiA\z\t. h*>xs? 

x - y 9 tt^-f :/©iM&Ta W© 

5 e 0/A4SattAPPOC»H«aM»&^«tl 

*©t* APPoc$sia««)*©^a^ 0/ 
A4aa®Mtee&u -e^saibT, $*#©#« 

[0016] *»«©ax&jfti& j/A4«e«m 

APP<Z>C*ffiW®«Slft*^^D^-^-<Z)«WO!) 

fc**«e©B» ^U7safi©m wwhek*** 

fg^$tl5M5o WSe©APPmRNA 

o7;^-^-x>r^^7^^>^<0A^-XD^ft'b 

0/A4®a©*T®!glSBf75/ 

■o«*t»r>7*-ny«3-p , r*DNABnft<rr 

*0» APP©x>l«»/-v^/uv!/"^r^»Blc* 

JBrtTfl!>^^75n^F©»tt9«*n*. 

*^T?ffl^^nfch^>X> ? xr:y^a®l 
IS, APPiatyar7-tto«I*E &*V> 

b. ^ffiA p p &«xsnfefMiHBiem6«E)iBSff 
©tn&o, 7;wwv-stfeS^o^(r'b^l 
[0 0 17] *3M0Btttt. /3/A4^a^«a-rs 

appoc fg/mmt^ jkk-® 7*-n 4?&#aaHK> 

ttom«ft:il*lc»«*U»*fc»lc'jRlia:DNAE 

*k WW* ffl#&&DNA£#?-5h5>X}>xX3^ 

c: © b ? >x >?x- y frBm&rfryw v—mamm 

mVtRXf7)Vy/\^^-m^f^Oin vivo X^U-x 

jRgift^^saoma, yy7«B©iwn. 

WBM»W©Hi©7^A^VHWW©fi««3R 

Tfc«K cn*TMSnTv>SAPPfifiT»*>^> 

[0018] 

[MINI ftKMH-ftMIMtt. DNAS3«J, 
(fusion) m&fc h^>X^xX!y^v^X^£af© 
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(6) 

9 

[0019] mmi 

pj3A/NORj3. p 3 A/FAD 3* pj3A/D£, 
pM/ANOR3^PM/NL^©ffl^XT 

ttk I^APP cDNACO^tM^K (75 
#*H#B^£17#B) tj8/A4gaKffl^f-£A 
PP(DC*«SffiJ (7S/»#^5 9 7#@a>S6 9 5# 10 
B) t<01&&&&? Cin£NOR0<hP£$9 Oorton 

R.M. et al (Gene, vol.77, p. 61-68, 1989) (D^mz 
Bt^JSbfc. tHSK po 1 y (A) RNA (# 

6516-1 ; Clontechtt) &#»fcU RT-PCRifefcJ; 
OthJiBcDNA^^^U-^^bfc. ffiV*^ 
-fT— (primer) tt, im-Xt/^ V— BAP P- 6 

(E^#^7) , t>X^V-BAPP-7 (ffi#| 
S^8) , t>X^Y-BAPP-10 0ByHH» 

9) , ij/^^v-bapp-12 (&m&n 

10) ^ne^a^fc^^^T^^s^tjCct ^ 

NOR0££jSLfc„ £&3nfcNORjStt> 2% 

ONORI5H Xbalfim pGEM3Z(-) (Pr 
omegatt) OXba IJUft^AU £©*a*#;L:/7 
(pGEH3Z/N0Rb) **JMl*leTWIBS-ti\ iFr 
**HMlJl:S (dideoxy chain- termination) (Sange 
r et al., Proc. Natl. Acad. Sci.» USA, vol.74, p. 5 
463-5468, 1977) C±45S/-arx>S/>y*ff K NO 

[0 0 2 0] D 0 (ffi^##l£&^#^3 0jg£b£ # 
fe<Z» 2UXFADJ3 (a^##l£@B*J##4<0&<&l, 
fcfc©) tt, S*«fcNORi3^|^i:«3JgTa55^ D 
0teAPP75,/®#f|6 1 8fcG 1 u^&G 1 n'vCD 

*/ty-T?, FAD0KAPP73yflK*4»6 4 2K:& 
WVa 1 38*6 I 1 e^©£g£ff:Dgr»tt7;l^/W 
^H^***MrT*. DflfttfFADjSHU * 

OAPPcDNA (Kang J. et ah, 1987) 3' M<?># 
3-I«««tt3 Obptt^WS. cns«, WEI: 
HBcDNAM^y- £&*CHor t on 45 
fc«V>, PCRt6"CaW©B5«ft»'IIU&. DjSOJi 
3\ BAPP-10, BAPP-6, BAPP-7© 
& UA-X^7>f^BAPP-8 

1) > t>X^7-fV-BAPP-2 (E#l#*fl 

2) , *J:tfU/t— X^9-fT— BAPP-1 5 (ffi#I 
S-^13) £JBv»fc. FAD0 0S£, BAPP-1 
0, BAPP-6. BAPP-70ffi. 
<fV-BAPP-3 (S^l##14) , ■fe>X^9^T 

-bapp-9 (mmmms) ScttfBAPP-i 5 
&jhv>&. so 



% 



»IH*7-1 3 2 0 3 3 

10 

[0 0 2 1] ANORJ8 (E^flS^bW^^H^Nffl 
\ZMe ttftfJllLfcfc©) tt* 1 7fl®7S/B#*SA 

s£wc«are**. ANORflfct-fe^r^-rv-B 

APP-13 (lfi#J§^16) *WBAPP-12$ 
JBK pGEM3Z/NOR0tC&LPCR£frV^ -f 

hwwisia*:. «ff3n^M^apGEM3z 

lC*©E?W!>jELSft«BUfc. NL/3 (ffi#l#^6 
O^^HODNffltrMe t^MiDUfcfeOD) ttANOR 

/s&mil ir>^y^T-BAPP-i4 (&#i#*i 

17) fcitfBAPP-l 2£J8V>, pGEM3Z/N 
ORJ3lC»LPCR*f?K -f 

n l j3 ttxf>oi-7 i >^<ojaett7;ww v-mic* 

«TT^fe<DT, APP<D7S/®#^5 9 50Ly s 
Asu^ W75/S#^5 9 60Met^Leu^ 

[0 0 2 2] ±eBttse?«9Bi^««fcBb«> 

> a >*- 9 ^-pcaggs 

(Miwa H. et al., Gene, vol. 108, p. 193-200, 1991) 
£02. 3kb|r^Sal I/Pst I«ft££D«J 
DfflU Jin*^D-r:>^^^— pBluescript (St 
ratageneft)© Sa 1 I/Ps t Itftt^ffAU pB 
sCAG-2^^8Sl/fc (HD . £©2.3 

\z. 9#^-^ynif>BEHHE>Hi (®2-f >Sn 
X S3X^VX 3' «#3-Pm»6dt&) *te 

Ttt* »3x*y>oEcoRiaWkfc»Aane. z: 

Op B s C AG- 2©E c oR I gMfcfcJtffiattJB^ 
NOR ft* FAD0* Dj3> ANORJ9; &0NL0© 
ft«DNABrJfr«*PAU b7>X5?xXy^YW» 
S^7X5Kp3A/NORj5» p/3A/FAD3v 
p J5 A/D 3* P3A/ANORJ3, Rtfp|3A/NL 
j3*e^Ufc (02) . V^X1»BJBK^©DNAW 
AfCtt, rnS^SJaSfr^OSa 1 I/BamHtS 

[0 0 2 3] K; £<D#|gK:KL DNA*«ftU?tO» 
ofetffcD, DNABf)1r*#B , r*»©»ffjWfJ&:*)*i 
/t^, Z.<D?t£>\Z\$ Maoiatis T. et al (Molecular CI 
on log, A. Laboratory Manoal, 1982) ©g^ftDNA 

M53© d N A tt. ^-^x>^>^r«tDas$n 
[0024] $mm 2 i nBiHKOBJRK»c-nA h ti!> 

DNA^A 
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(7) 
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11 

immm\t. mzmtamvT&vitBtczvim 

\tmm^tE^ &MMM (cumulus cell)^£R?i£ 
U DNA&A$T-P& 3 7*0, 5* 

COa^a*frTT«?¥Sn§o «F*L/<tt, 3 0mm 
a/t^xU^n^ajVx-fyi'a (bacteriological df 
sh ) (No. 333656, Nunctfc) ±, (Phi it in 

ghaaD.G., I. Reprod. Pert., vol.4, p. 7-21, 1971) 
50/il drop >«nr8*>ft« 

[0 0 2 5] ^fcNORflSBgi^^- <Pi3A 

/NOR j3) ^^#^n*DNACDSAfc^^TPWr 

mm-zw* p 0 a/nor 0JEW<z>ffi<z>g^ssfr^ 
t>a^^€r^*ST?*^o s-rwBfc. p£ a/nor 

'L\ «&< *fcx^5>A>>A (ethldium bromide) 0>|» 

S Ffc, 93ttttlHHIE£J:*|}ff; (£6D*fr&, Sal 
I LB amH I aWB^6*lfc) , 3^< 0. 8%7#D- 



i0 



IS # 



^S^«IloiDO^Alf^!y h^ffiV^ lnURBtttfE^ 
®f8ftA£tt& (Hogan B. etal., Manipulating the M 
ouse Embryo, 1986) e N 7 >X>>- 1 0 a 1 
0DNAM (£$2 0 0 0 3 £-<D h 57 >X 

*tis) £»3fu sstttjs^r^DNA&aA-rso a 

A££tt&&ii* a^K^lHW^fc^^n, 
figlDayl (77^gB£Day l£«SrT£) 

fcfi^v^xw:g&fiF&ffl^'rs*Tfeiw^n5o tag 

-So h^^X^x-^^^t^S^nfcFOV^A 
(founder) fct, iO#h7>X^x-y^mt$ 

*cste«#^ns) , ^gi 0-3 oaetcT-r^ra 

[0 0 2 6] ^lfcfcJu -^MtlT, j8A-NOR 
j3 byyZzS-y* V?XlfflJBJ8KfcaALT#S 

nfc«s*^^nr^§ 0 ^<d+^«dna^a^ » 

[0 0 27] 



[HI] 

h?>x>>-v &3Eaifcffig>» 06) ^?X<P& (M) 



^A-NOR^ 120/560 (21) 



35 (29) 



[0 0 2 8] Sl&RSnSJ^lC, £*ttfcl 2 0B5 
3 5B»* h ^ >X "7x^ ? ^SM&Tffc 
ofc. CttSOT^XftflWLfcHMfc IE (0 3 0 
4) fct 3e9»1 0WBV*<Oimte®%&1SrFU 
5 IB (110 2) tt#Jlttfc«BUT^&. te©h7> 
X^x^sr^nWi, £»1 0^3 0M*Tli* IE* 

©EfcWtt&tu &8i&mzttfsnito *lt, /- 

^*ffftK a8®aftfr>5MIB (0 2 0 2, 0 3 04, 
1 0 0 2, 1 1 0 2, 1 3 0 1) . HT© 

«wf«, ^tc ^ © 5 sasfcirr s fe cor *-6o 

[0 0 2 9] £J£{»i3 h7>X^->6*OmRNA 



h9>X3?->a*©mRNA58Stt, 0 3 04, 1 1 
0 2^£-&tf£A-NORj3 h^X^x-y ^T»>X 



JK£-&tr#8K&«fcD, £RNA£WIU 20*g© 
±RNA«1. 1#7#D-X/1. lM*^A7^Hrk 

■f-tf— 5"3>« [5XSSC (1XSSC=0. 1 5M 
NaCK 1 5mM Na-citrate, pH7.4), 5 OX 
**A73F. 5mM EDTA, 5mg/ml©^S 
40 It^rDNA, 5X Denhardtlt^£<&tf] 4 

^IfccDNA^D-y (NOR/SSrM-) £^2Eft$-lt 

fcs, zn*/\47v?-tv->>B>m\zto^ )\<i? 

U^-f«-^9>«tfofc. S««4 2 < CltTl 
ff^pfco 0. 1XSSC/0. USDS*, 5 

6*0, 2 0irfflrtofco 7^;V^-tt-8 0 , C^T, 2 
4-7 2^MSUfc dSSX^U->+3^!y^XAR 

3 \Zi^to 03fCtt, SW$n^h^>X^xny^Sil 
» •»«5©3*, Jfc0tt9»a©SI^0 3 0 4, 1 1 0 2, 
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13 

V>5<, HtfeBBIk IS, H\ ML 'Ml, ftBTfe 
5„ 0 3 0 4Tfc, WEttOA6 9 5mRNA 

(-3. 4kb)omicit^ ofsessv^^^e; 

->E&*inRNA©5g§i (-lkb) 1 1 0 2« 

^Z.t\Z, h7>Xyx^7^VOT^ A6 9 5m 
RNAj^ifJnUTV^ (WAfcf, 110 2REF0 3 0 4 15 
OffPiJ*>^&#fig) A6 9 5mRNA©ftl;A 

7 5 1 (-3.8kb), &tfA7 7 0 (-3.8 5kb) 
mRNA«baabTV^©^J^^ (MA.& 1102 
&tfO3O40B?>:/>Mfe*B> 
ONORdOjUHnaottA* fiftttOAPPmRNA 

o7;^-tfY^x^7-i'v'>^;^->W^A> 

[0 0 3 0] 5&S0J4 DiXj'^DyMrtf 
J3 A-NORJ3 h7>Xyx^7^»»h7>X 
y^-yZmm (3>hn-;w) ©Y^XBfi©APP J? 

BEri^i?*-? h£* Shivers B.D. £ 0988) 0# 
ttfc*^*, »*T*SWa3/4#&«»b&. 5 0 
/a gfiW^:/;^ 10/16 £Tris-Tricine mVfr 
lCT««iM&fcftU <^etf;PA-P^>^l/> (Inano 
bilm-P membrane) M^hD^ayf^>? (elect 
roblotting) ££9CV3tt£. :/Dyh£giAPP 
Jfi#W6 1C [APPOC^ffifflJ^^H (6 6 0#g 
#6 6 9 5*B) ; Shoji H. et a 

1., 1990c] (1/500*90 ^Kftdlt. ECL (Amers 30 
hamtt) ->X^AlCcfcS*RmK:<fc^«a^XxA^ 

APPga©&W£ist*fco 
[0 0 3 1] ^xX^^ny hi»«fC!>-0y&04(C^ 

^, £n$T&££nTV>£*fL®4&APP isofonffi) 
¥f*«»-f XK**f «*5r 1 2 0 - k b jfi^OVi < -ofr 
OA>H^3>haH^h7>Xyir7^V^X 

JEfc. 4-H58aS*fch9>^5?->ft*o«e (1 40 
1 . 4 k D) «t3 > h n-JMJ->:/jvt Jt^Wlflc»a 

Xt>&9 (5-6f&) te> 0 2 0 2, 
1 0 0 2, 1 30 1 h7>Xi?JL-y2mmV>7MZ 

i^nso l^l^s, coaasm £/A4ge 
fc«a-r *~4. 2 kDo/t>H^m$n-r, zom 

[0 0 3 2] $»tfl 6 tt4l«fflV«T9X|KE>ftttB 



!^g|5p7-i 32 03 3 

14 

b5>7>*Sx-~y#WMKtf»b5>Xi?x 
=^^»«*6»fcBft*Dftm»fe»U &APP 

WBB««(BU 4X/^^**ATA^tH (PBS# 
SSffi) fcriHIBHftfc ^7^MU 5 um 

** o. 5xa3--y«fcT3 o»jfia», jE«ai*jk 
t»T?^ny*>y«tfVi, BSfc*R*hfcs» a/ 

viTe^xfc^ft&a***! gGtKJsa* (^ 

¥MfeW (avidin-biotin peroxidase complex : ABO 
tK/6**fc. £nStf)£j£«, (ABC*? 
b; *W*-*t. Burlingame, DSA)©JI«rf **«T?ff 
fc^&o /X— *+3/^— Ktt, 3,3' -diaaino benzidin 
e (MB)/7ViC!slCT9Bfi. RTBfcSn*. 

EJ6Sl**ilHc, «F>ttt-?x;V (Nissul) 

[00 3 3] i3A»NOR3-0 3 0 4^iK©h5>X 

^x-y^a%j^frt#h^>x^x-^^»^aa^ 
c a 3 t vitmmMimmwft 

-NOR/3-0 3 0 4#J&<0h^>XS>x-y#Sb&IH 
^t#h7>X^x-7^1Wfrt^ffiAPPfi 
#<B-oW6 lCT»fif^i:#h7>X^xr:y^a 
•BWH-fctt^ b^>Xyir7^1«m ftft 
EtttL *B&&, BBe®ttBBB£*KB<Jl&ft 
fee XfcB&Kttik ^©WS^EJc^Stifc. 

&• HBJ:5ft»fAHU «S©Siflc [W6 3N;APP 
©NsWBB©^?]* (18#B^^3 8#S) JCH^ 
fSJttf :ShoJi H. et al., 1990c] fcfflWrfejietl 

[00 34] 0A-NOR0-O 3 04SS5©h^>X 

e^x-y ^a^B^ofr^* h ^ >x^x^7^»w 

H-t*yU7«B (astrocyte) &ttM9lcSk&'r*tt 
GFAP (glial fibrillary acidic protein) fft#:<h 
jE«***t, h^>X^x-y^sa®BTfi#h7> 

x^x-y^gs(»fcjt^ ^b.ss, mm* mmm&m 

^To ifU7BB©«Pfc 7^yWTHmciHt 
(Beach T. G. et al. v Glia, voL2,p.42(M3 
6. 1989), &t-&<B5«*&£B3n5&lC. 
©«Sa, JfU7BB«MtO«««»*»Ti»IU&i 
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^¥7-1 3 20 3 3 



15 



16 



-2 8 (IharaY. et al.. Nature, vol.304, p. 727-73 
0, 1983) T^frfcKJ&SttS^ h7>7>i>3:~y# 

&Sn& [08(A)] o Z.<D&5teM8&J&}Z#h7> 
Xi>x.-y#®®m^\$&it>t>tl&^ [08(B)] o 
[0 0 3 5] h7>X^x^7^Y^X©it?g^H 
9 \Zt*? 0 09<0(A)te/3A-NOR0-O3O4r^ 

A-NOR0-O3O4 h7>Xi?xry^TW©i 
[0 0 3 6] 



-\z&®*w£?v>\z%fttz%m. tbzwmmmwt 
»*«. ftK^n, m?wmT&fTt>n&„ *lt, ± 

[0 0 3 7] 
DBMS] 

1 

B&HD&Z : 5 1 
E^ICDS : 

h#DS?~ : 

E#1<Z>SS : cDNA to mRNA 
« 

: t h (homo sapiense) 



EH 

ATG CTG CCC GGT TTG GCA CTG CTC CTG CTG GCC GCC TG6 ACG GCT CGG 
Met Lea Pro Gly Lea Ala Leu Leu Leu Leu Ala Ala Trp Thr Ala Arg 



10 



15 



30 : th (homo sapiense) 



1 5 
GCG 
. Ala 

[0 0 3 8] mmn: 2 
fEmo&Z : 2 9 7 

K#J<Z>giS : cDNA to mRNA 

&n 

GAT GCA GAA TTC CGA CAT GAC TCA GGA TAT GAA GTT CAT CAT CAA AAA 
Asp Ala Glu Phe Arg His Asp Ser Gly Tyr Gin Val His His Gin Lys 

15 10 15 

TTG GTG TTC TTT GCA GAA GAT GTG GGT TCA AAC AAA GGT GCA ATC ATT 
Leu Val Phe Phe Ala Glu Asp Val Gly Ser Asn Lys Gly Ala lie He 

20 25 30 

GGA CTC ATG GTG GGC GGT GTT GTC ATA GCG ACA GTG ATC GTC ATC ACC 
Gly Leo Met Val Gly Gly Val Val He Ala Thr Val He Val He Thr 

35 40 45 

TTG GTG ATG CTG AAG AAG AAA CAG TAC ACA TCC ATT CAT CAT GGT GTG 
Leu Val Met Leu Lys Lys Lys Gin Tyr Thr Ser He His His Gly Val 

50 55 60 

GTG GAG GTT GAC GCC GCT GTC ACC CCA GAG GAG CGC CAC CTG TCC AAG 
Val Glu Val Asp Ala Ala Val Thr Pro Glu Glu Arg His Leu Ser Lys 
65 70 75 80 



48 



51 



48 



96 



144 



192 



240 



t 



(10) #$¥7-1 3 20 3 3 

17 18 
ATG CAG CAG AAC GGC TAC GAA AAT CCA ACC TAC AAG TTC TTT GAG CAG 288 
Met Gin Gin Asd Gly Tyr Glu Asn Pro Thr Tyr Lys Phe Phe Glu Gin 

85 90 95 

ATG CAG AAC 297 
Met Gin Asn 
99 

[0 0 3 9] 3 

B2#l<Z)g£ : 2 9 7 : t: b (homo sepiense) 

mm<om : mm miomk: 

E#I<Z>SS : cDNA to mRNA * 
E*U 

GAT GCA GAA TTC CGA CAT GAC TCA GGA TAT GAA GTT CAT CAT CAA AAA 48 
Asp Ala Glu Phe Arg His Asp Ser Gly Tyr Glu Val His His Gin Lys 

15 10 15 

TTG GTG TTC TTT GCA CAA GAT GTG GGT TCA AAC AAA GGT GCA ATC ATT 96 
Leu Yal Phe Phe Ala Gin Asp Val Gly Ser Asn Lys Gly Ala lie He 

20 25 30 

GGA CTC ATG GTG GGC GGT GTT GTC ATA GCG ACA GTG ATC GTC ATC ACC 144 
Gly Leu Met Val Gly Gly Yal Yal He Ala Thr Yal lie Yal He Thr 

35 40 45 

TTG GTG ATG CTG AAG AAG AAA CAG TAC ACA TCC ATT CAT CAT GGT GTG 192 
Leu Yal Met Leu Lys Lys Lys Gin Tyr Thr Ser He His His Gly Yal 

50 55 60 

GTG GAG GTT GAC GCC GCT GTC ACC CCA GAG GAG CGC CAC CTG TCC AAG 240 
Yal Glu Yal Asp Ala Ala Yal Thr Pro Glu Glu Arg His Leu Ser Lys 
65 70 75 80 

ATG CAG CAG AAC GGC TAC GAA AAT CCA ACC TAC AAG TTC TTT GAG CAG 288 
Met Gin Gin Asn Gly Tyr Glu Asn Pro Thr Tyr Lys Phe Phe Glu Gin 

85 90 95 

ATG CAG AAC 297 
Met Gin Asn 
99 

[0 0 4 0] E#J#^: 4 sm 
E#10*g£ : 2 9 7 : k r* (hoio sapiense) 

MFWmm : cDNA to mRNA 40 
MM 

GAT GCA GAA TTC CGA CAT GAC TCA GGA TAT GAA GTT CAT CAT CAA AAA 48 
Asp Ala Glu Phe Arg His Asp Ser Gly Tyr Glu Yal His His Gin Lys 

15 10 15 

TTG GTG TTC TTT GCA GAA GAT GTG GGT TCA AAC AAA GGT GCA ATC ATT 96 
Leu Yal Phe Phe Ala Glu Asp Yal Gly Ser Asn Lys Gly Ala He He 

20 25 30 

GGA CTC ATG GTG GGC GGT GTT GTC ATA GCG ACA GTG ATC ATC ATC ACC 144 
Gly Leu Met Yal Gly Gly Yal Yal He Ala Thr Yal lie He He Thr 
35 40 45 
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19 

TTG GTG ATG 
Leu Val Met 

50 

GTG GAG GTT 
Val Gin Val 
65 

ATG CAG CAG 
Met Gin Gin 

ATG CAG AAC 
Met Gin Asn 
99 

[0041] mmn: s 

Bl^OS^ : 3 o 9 



(11) 

CTG AAG AAG AAA CAG TAC ACA TCC ATT CAT CAT GGT GTG 
Leu Lys Lys Lys Gin Tyr Thr Ser lie His His Gly Val 

55 60 
GAC GCC GCT GTC ACC CCA GAG GAG CGC CAC CTG TCC AAG 
Asp Ala Ala Val Thr Pro Glu Glu Arg His Lea Ser Lys 
70 75 80 

AAC GGC TAC GAA AAT CCA ACC TAC AAG TTC TTT GAG CAG 
Asn Gly Tyr Glu Asn Pro Thr Tyr Lys Phe Phe Glu Gin 
85 90 95 



7-13 20 33 



20 



192 



240 



288 



297 



tifflV>W& : cMA to mRNA 

GAA GTG AAG 
Glu Val Lys 
1 

CAT CAT CAA 
His His Gin 

GGT GCA ATC 
Gly Ala He 
35 

ATC GTC ATC 
lie Val He 
50 

CAT CAT GGT 
His His Gly 
65 

CAC CTG TCC 
His Leu Ser 

TTC TTT GAG 
Phe Phe Glu 

[0042] mm&^: 6 

f&ffl<D&Z : 3 0 9 

Mnomm : cdna to erna 
sm 

GAA GTG AAT 
Glu Val Asn 



ATG GAT 
Met Asp 

5 

AAA TTG 
Lys Lea 
20 

ATT GGA 
He Gly 

ACC TTG 
Thr Leu 

GTG GTG 
Val Val 

AAG ATG 
Lys Met 
85 

CAG ATG 
Gin Met 

100 



GCA GAA TTC 
Ala Glu Phe 

GTG TTC TTT 
Val Phe Phe 

CTC ATG GTG 
Leu Met Val 
40 

GTG ATG CTG 
Val Met Leu 
55 

GAG GTT GAC 
Glu Val Asp 
70 

CAG CAG AAC 
Gin Gin Asn 

CAG AAC 
Gin Asn 
103 



&fis4a : b b (homo sapiense) 
F 



CGA CAT GAC TCA GGA TAT GAA GTT 
Arg His Asp Ser Gly Tyr Glu Yal 

10 15 
GCA GAA GAT GTG GGT TCA AAC AAA 
Ala Gin Asp Val Gly Ser Asn Lys 
25 30 
GGC GGT GTT GTC ATA GCG ACA GTG 
Gly Gly Val Val He Ala Thr Val 
45 

AAG AAG AAA CAG TAC ACA TCC ATT 
Lys Lys Lys Gin Tyr Thr Ser He 



96 



144 



192 



240 



288 



309 



*k$3% : k f (homo sapiense) 



GCC GCT GTC ACC CCA GAG GAG CGC 
Ala Ala Val Thr Pro Glu Glu Arg 
75 80 
GGC TAC GAA AAT CCA ACC TAC AAG 
Gly Tyr Glu Asn Pro Thr Tyr Lys 
90 95 



CTG GAT GCA GAA TTC CGA CAT GAC TCA GGA TAT GAA GTT 
Leu Asp Ala Glu Phe Arg His Asp Ser Gly Tyr Glu Val 

5 10 15 



48 
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CAT CAT 
lis His 

GGT GCA 
Gly Ala 

ATC GTC 
He Val 
50 

CAT CAT 
His His 
65 

CAC CTG 
His Lea 



CAA AAA 
Gin Lys 
20 

ATC ATT 
He He 

35 

ATC ACC 
He Tor 

GGT GTG 
Gly Val 

TCC AAG 
Ser Lys 



TTC TTT GAG CAG 
Phe Pfae Glo Gin 
100 



TO GTG TTC 
Leo Val Phe 

GGA CTC ATG 
Gly Leu Met 

TTGGTG ATG 
Leu Val Met 
55 

GTG GAG GTT 
Val Glu Val 
70 

ATG CAG CAG 
Met Gin Gin 
85 

ATG CAG AAC 
Met Gin Asn 
103 



(12) 

TTT GCA GAA 
Phe Ala Glu 

25 

GTG GGCGGT 
Val Gly Gly 
40 

CTG AAG AAG 
Leu Lys Lys 

GAC GCC GCT 
Asp Ala Ala 

AAC GGC TAC 
Asn Gly Tyr 
90 



7-13 2 03 3 



22 



GAT GTG 
Asp Val 

GTT GTC 
Val Vat 

AAA CAG 
Lys Gin 
60 

GTC ACC 
Val Thr 
75 

GAA AAT 
Glu Asn 



GGT TCA AAC AAA 
Gly Ser Asn Lys 
30 

ATA GCG ACA GTG 
He Ala Thr Val 
45 

TAC ACA TCC ATT 
Tyr Thr Ser He 

GCA GAG GAG CGC 
Pro Glu Glu Arg 
80 

CCA ACC TAC AAG 
Pro Thr Tyr Lys 

95 



96 



144 



192 



240 



288 



[0 0 4 3] EHM: 
&M<Dfk% : 2 6 

h#ns?~ : mm 
mnomm ■ mmt . 



TTCTGCATCC GCCCGAGCCG TCCAGG 
[0 0 4 4] mm^: 8 

mmo&n : 2 9 

GCTCGGGCGG ATGCAGAATT CCGACATGA 

[0045] mmm%: 9 

Effl<D&2 : 2 5 

mmm : mst 



m&XDftm : U/t-xy^-fV-DNAo BAPP-6££fttt 
ft. 



26 

:fcb 



29 

*« : &L 

mm<D#& : -fe>X^7-f V-DNA* BAPP— I0t%&n 



★40 



CTCTAGAGAT GCTGCCCGGT TTGGC 

[0046] m$mn: i o 
mm<D&z : 3 0 
&m<om : mt 
js<&& : -*« 



GGCTCTAGAG CATGTTCTGC ATCTGCTCAA 



25 

mm<D®m : u/t-x:/^ v-dna. bapp— i2t«ft 
nit. 



30 
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23 

[0047] emm: 1 1 

mi<D&2 : 2 1 
m<09i : 

m\owm : mmt 

CTCTTGTGCA AAGAACACCA A 
[0 0 4 83 B^tJ#^: 1 2 
E#I<Z*B3 : 2 1 



24 



e#i 

ttggtgttct ttgcacaaga t 
[0049] mmn: 13 

mi<D&2 : 2 4 
: -*« 
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ft. 



mm 
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